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Beaches:
Are they safe and available?

~ o

| R 1
GREAT LAKES inilfs

GHEAT VACATIENS

' _ Iéth' four of thie Great Lakes i':lpjm:g
.d-j.'.:l.il..lﬁt. ity shores, Michigan -boses: more ! "
ks of' beach than the Caribbein, You e I _/ 3 . o
head for lakenide parks buzelng wil i
actvities of stnke off for solitery snde. Grals Over 770 G reat LakeS BeaCheS

your gear, and check o sonie of our



Sanitary Survey

 Bacteriological - fecal coliform or E. coli
counts;

* Biological - nuisance aquatic plants, algal
blooms, types of macroinvertebrates;

« Chemical - toxic substances, low
dissolved oxygen, abnormal pH, odors;

 Physical - scum, floating solids, debris,
oll, sludge, turbidity.






Annual Coastal Clean-up

o Cigarette butts

e Balloons
e Ribbon
e Plastics

e Cans

 Broken glass
e Syringes

Center for Marine Conservation
Lake Michigan Federation
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Making Lake Michigan Great

Basin Wide

i H E. coll Monltorlng

Sponsored by U.S. EPA Region 5
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; Novemer30, 2000

Buffalo News

e Qutbreak of type E
botulism along the
shore of Lake Erie
Kills fish-eating
birds




Human Health & Safety

 Hazard Identification
— agent, characteristics, harmful effects

 Risk Assessment
— dose/response

e EXposure Assessment
— route, frequency, duration

e RiIsk Characterization
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Degree of Infection

T o ,m e number of

= 'i; R e #;.-g_. infectious
organisms

T L =

! ‘1-1.. e their virulence

e Immune status of
the potential host



Viruses

 Rotavirus

« Norwalk virus
 Polio virus

e Coxsackievirus
e Echovirus

« Adenovirus

e Hepatitis




Protozoa

e Cryptosporidium
e Glardia lambia

e Entamoeba
histolytica

e |sospora sp.
e Balantidium coli

e Toxoplasma




fer gl

» Escherichia coli

« Salmonella typhi
 Legionella

« Shigella dysenteriae
e Vibrio cholera

* Leptospira

e Aeromonas




e Schistosoma
“swimmers itch”

e Flatworms

e Nematodes




_raytopia

Harmful Algal Blooms (HABS)

e Microcystis

HAB-related Events in the Coastal ULS. |g CyC I 0S p Ora

oo 7, & Pfiesteria piscicida
= A (Oceans)

> e Gymnodinium
brevii (Oceans)




1. Does swimming
In the water carry
with It an
Increased risk of
llIness, and if so,
to what type?



Standard Development

a= 2. |s there an

Ia Fli!ﬁld]l*lﬁm:— association of the

Worst E. coli :
PN O threak in liness rate to

N.Y. History pollution from

Nearly 500 People Sickened

Foesdirin iy R TorS SO, SR
dart, Ay T Lsnrd &P Promm

hebd wastewater, and If

SN 518 AN Y, NY. Sept 9 — The largest E. coli plpi#ﬂlll
e ety s st oy W ool S0, to what type
of Illness?




3. Which, if any, of
the potential
Indicators of
water quality best
defines the illness
symptomology to
water quality?



Standard Development

4. Can the relationship of swimming-
associated health effects to the quality
of the water, as determined by a
microbial or chemical indicator, be
guantified sufficiently to produce a
health effects, quality criterion for
recreational waters?

Cabelli et al., 1983



. * E.colionly
 Fecal coliform only
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Freshwater Standards

- S
N = CO i
L, /&5 %" 200 CFU per 100 mL;
M- H E. coli
# 5ot~ = 100 CFU per 100 mL
' T (Ontario)

.k BB Envdronment
™ Canads

Guidelines for Canadian Recreational Water Quality-1992



Freshwater Standards

& E. coli
126 CFU per 100 mL;

or

w ENterococcl
133 CFU per 100 mL

US EPA Ambient Water Quality for Bacteria - 1986



Significance of Standard

Water just
meeting the
above standard
could cause an
estimated eight
linesses per
1,000 swimmers.

NRDC, 1997



When to Close a Beach

Keep | . Sampling
heaches [ DANLLN § s
_Lpen =3 Ve F [l Predictive models

b ELDSED

_ * Real time
‘.H.ﬂ_j_;__ & information

. o * Risk
‘ communication



Elevated bacteria
levels

Storm water and
runoff

Other (algal
blooms, wildlife)

Sewage
Rain or preemptive



0 50 100 150 200 250 300




1999 Beach Closings/Advisories

IL IN MI MN NY OH PA W
Bacteria 105 215 131 0 NA 257 3 11
Wildlife 0 74 0 0 NA 0O O 0
Rain 85 0 13170 NA 206 O 85
Sewage 14 11 389 0 NA 0440 3






Alternative Indicators

F’athc)gel’]_ﬁ » Association with
e IlIness

e Ease of
detection

e Short time frame
for results

e Reliability




Source Characterization

e Differentiation of
| human vs. animal
fecal contamination

] 1 i ' T L] (T, o WE O§E
Bl ¥
" .

— DNA fingerprinting

— phage typing
— PCR probes




e Where?
e Extent?
e Sand or surf?

e Persistence?

e Public health
significance?




e Cost of monitoring

e Lost beach days

VS.

g?f:: H:ﬁ:* (Mre . : ;
M-  lliness/hospitalization

pe=rme danger lurking in lakes,
streams e

P Do wuf

" . L5
Bk skies (hmwaier. CHill s S idiming (nn e -
ek v e s -

1ET, I||-II|' I kil sickness oailing e the



Beach Specific Standards

o Actual risk vs.
perceived risk

e Sources of
contamination

j% e Full vs. partial
N* body contact

BEll- © Dry vs. wet
: ' weather conditions



jJuswabeue |eIqOJDIN




A single high E. coli [or fecal coliform]
number does not necessarily mean
anything as the E. coli could be from
excrement left by a deer or another
animal a short time before the sample
was collected. However, a series of
elevated samples Is a reason for
concern.

Alabama Water Watch, 1996



It iIs Impossible to design a regulatory
program that can guarantee that any
reasonable standard never will be violated,
and there Is a growing awareness that
probabilistic concepts should be an
Integral part of the standard setting
process.

Ward and Loftis, 1983



